of BSE and CBE guidelines. This study has highlighted the need of an intensive breast cancer awareness campaign which should also stress the importance of early detection and reporting of breast cancer.
en [4] . The overall age-standardized incidence rate was 46.2 per 100,000 women. The Chinese ethnic group had the highest incidence, with an age-standardized incidence rate of 59.7 per 100,000 population, followed by Indians: 55.8 and Malays: 33.9 per 100,000 population in 2003 [4] .
Delayed presentation of symptomatic breast cancer for 3 months or more from the first detection to the time of diagnosis and treatment has been associated with increased tumor size [5] and poor long-term survival [5, 6] . Approximately, 20-30% of Caucasian women wait for at least 3 months before seeking help for breast cancer symptoms [7] . In Malaysia, 50-60% of women present in stages 3 and 4 with little or no benefit to be derived from any form of therapy [8] . A recent decline in deaths from breast cancer has been reported in the Western world due to improved survival from a combination of earlier diagnosis, breast screening and improvement in treatment methods [9, 10] . Evidence suggests that older women in developed countries are more likely to delay their presentation with breast cancer, although evidence of influence of other demographic and behavioral factors on the delayed presentation remains inadequate [11] . In developing countries, it is suggested that negative sociocultural perception of breast cancer, strong beliefs in traditional medicine and perhaps strong religious beliefs are the main reasons for the delay in presentation [12, 13] . There are also data suggesting that factors related to women's knowledge and beliefs about breast cancer and its management may contribute significantly to medical help-seeking behaviors [14] . Understanding the factors that influence patients' delay in seeking breast cancer treatment is therefore necessary to improve its treatment outcomes.
Since breast cancer is a global health care concern, several studies have been conducted worldwide to elicit women's knowledge and beliefs about breast cancer [15] [16] [17] [18] [19] . However, to the best of our knowledge, no such studies have been reported in the Malaysian population. It is therefore necessary to examine the differences in knowledge and perception of breast cancer among women living in a country of wide cultural diversities. Hence, we conducted a cross-sectional survey among women in the state of Penang in an effort to expand our current knowledge of what women of various ethnic groups know and perceive about breast cancer and what sociodemographic factors might influence the knowledge and perceptions. Gathering baseline data on women's knowledge is essential in developing an effective and targeted educational campaign to prevent delayed presentation and increase adherence to treatment regimens of breast cancer.
Subjects and Methods

Study Design and Population
A cross-sectional survey was conducted from February 5 to March 15, 2008 in the state of Penang, Malaysia. The minimum effective sample size was estimated to be 384 using the online sample size calculator Raosoft [20] with a confidence interval of 95 and 5% margin of error. Due to lack of sampling frame and upto-date electronic population database, a convenient sampling technique was used. Penang is the 8th most populous state of Malaysia, with the Chinese ethnic group as the majority (42.6%), followed by Malay (41%) and Indian (9.9%) [21] . There are 6 government-owned general hospitals and 16 private hospitals in addition to 62 rural clinics and 8 private maternity homes. As of 2007, the physician-to-population ratio was 1: 996. For the study sites, Penang was divided into two regions, and two shopping malls were selected from each region. A total of 600 women of various ethnic groups were initially approached, but only 400 gave verbal consent for participation. Data from 22 participants were incomplete and therefore excluded from the analysis. Women were asked about their personal history of breast cancer before they were recruited into the study, which included women above 15 years of age with no personal history of breast cancer and the ability to understand the questionnaire.
Data Collection
Each participant was interviewed face-to-face by a trained researcher (M.A.H.) using a validated questionnaire. The questionnaire was designed to obtain information on sociodemographic characteristics and knowledge and perception of breast cancer. It was developed based on information drawn from the literature on risk factors, signs and symptoms, and common methods for early detection of breast cancer. Questions on the perception of breast cancer were adapted and modified from a study by Grunfeld et al. [15] . A five-point Likert-type scale (from strongly agree to strongly disagree) was used to elicit the perception of the women towards management and treatment outcomes of breast cancer. Developed in the English language, the questionnaire was then translated into Malay, which is the national language of Malaysia. The translation was validated using the standard forward and backward method. Face and content validation was done by the two senior faculty members (M.A.A.H., A.A.S.), an oncologist (E.M.M.) and an oncology pharmacist (T.J.K.). The questionnaire was pretested on a convenient sample of 30 women (not included in the final sample) drawn from the target population. In addition to questions on sociodemographic characteristics (age, level of education, monthly income, employment status and race), the final instrument had 27 items and was divided into 4 parts: general knowledge of breast cancer: 4 questions; knowledge of risk factors: 10 questions; knowledge of symptoms and screening tests: 8 questions; perception towards the management and treatment outcomes of breast cancer: 5 questions. Participants were awarded one point for each correct response and zero points for each wrong or 'do not know' response on items related to knowledge. The maximum score was 22 since questions on perception of the management and treatment outcomes of breast cancer were not scored.
Data Analysis
All data were analyzed using the Statistical Package for the Social Sciences (SPSS Inc., Chicago, Ill., USA) version 15.0 and Microsoft Excel. The Kruskal-Wallis test and one-way ANOVA with post hoc Tukey HSD (honestly significant difference: a post hoc analysis used for multiple comparisons in order to detect whether or not differences between pair-wise groups exist) were used wherever appropriate. The level of statistical significance was set at p ! 0.05.
Results
Sociodemographic Distribution of Study Participants
The sociodemographic characteristics of the study participants are presented in table 1 : Malay: 177 (48.8%), Chinese: 121 (33.3%) and Indian: 65 (17.1%). These groups constitute the majority (95%) of the Penang population. There were no significant differences between the ethnic groups for mean age, employment status, and monthly income. However, there was a significant difference in the level of education among the ethnic groups, with the Chinese group having the highest proportion of university graduates (67%), followed by the Malay group (38%). The mean age of the study participants was 30.9 8 9.7 years (range 19-60 years). 172 (47.4%) participants had 
Knowledge of Breast Cancer
The overall mean total score of breast cancer knowledge was 13.0 8 4.0. There was a significant difference in mean total score of breast cancer knowledge among the ethnic groups ( table 2 ) . Post hoc analysis (Tukey HSD) showed that Indians had significantly less knowledge compared to Malay (p ! 0.001) and Chinese (p ! 0.001). The analysis further showed that the Indians had significantly less knowledge in all 3 knowledge domains, including general knowledge, breast cancer risk factors, symptoms and screening tests. However, there was no significant difference in the mean total score of knowledge between Chinese and Malay ethnic groups (p = 1.000).
The large majority, 308 (84.8%) women, wrongly believed that breast cancer was the leading cause of death among women, and only 38 (10.5%) correctly recognized the estimated lifetime risk of developing breast cancer to be 1 in 19 in Malaysian women ( table 3 ) . More than twothirds of the study participants acknowledged family history, old age and cigarette smoking as potential risk factors for breast cancer. Furthermore, a major proportion of women were unable to appreciate complex risk factors associated with breast cancer such as menopause after the age of 55 years: 254 (70.0%); early onset of menses before the age of 12 years 247 (68.1%) and first child birth after 30 years of age 193 (53.1%). 246 (67.8%) and 144 (39.7%) of the participants failed to recognize painless breast lump and dimpling of breast skin as potential symptoms of breast cancer, respectively. Pain in breast region (285; 78.5%) and change in breast shape (284; 78.2%) were the most frequently correctly identified symptoms. Surprisingly, only 117 (32.3%) women were aware of the recommendations for practicing breast self-examination (BSE) and 120 (33.0%) for clinical breast examination (CBE). Age, educational level and social status significantly influenced breast cancer knowledge ( table 4 ) . University degree holders scored considerably better than those who had primary or secondary level of education (p ! 0.001). Employees of the government sector had appreciably more knowledge than the unemployed and employees of the private sector (p ! 0.001). Based on multivariate analysis, ethnicity, education level and employment status were the most important predictors of breast cancer knowledge and could explain about 81% of the variation in the respondents' total knowledge of breast cancer (R 2 = 0.81, p ! 0.001).
Further categorization of degree of knowledge using an arbitrary scoring scale developed from the literature, shown in table 5 , revealed that about 25% of Chinese, 18% of Malay and only 9% of Indians had good knowledge of breast cancer. Less than 1% of the participants had very good knowledge and about 30% of the study population had poor to very poor knowledge.
Perception of Management and Treatment Outcomes of Breast Cancer
More than half of the participants (63%) believed that women can enjoy a good quality of life after receiving the treatment for breast cancer ( table 6 ). About two thirds of the respondents did not believe that breast cancer treatment results in loss of physical beauty. However, more than 60% agreed that the treatment is a long and painful process.
Discussion
Our findings confirmed previous reports [8, [16] [17] [18] that the deficit in knowledge of symptoms and risk factors were the reasons for the delayed presentation of breast cancer in many developing countries such as Pakistan [16] , Iran [17] and Nigeria [18] . However, in developed nations where there is a diminution in mortality secondary to early detection and improved treatment modalities [10, 11] , delayed presentation remains a problem for older women as seen in British [15] , American [19] , and Australian women [22] . It has been reported that older adults should not be expected to seek medical help despite symptoms of disease, since these symptoms may not cause them any pain or affect their functioning [23] . It is also noteworthy that women in the older age group, who are at increased risk of developing breast cancer, lack sufficient knowledge about risk factors and symptoms of breast cancer.
In the present survey, most women were not aware of BSE and CBE, which is consistent with the findings of another Malaysian study [24] , in which only 24.4% of women practiced BSE once a month and 18.4% had a Pap smear examination within the last 3 years. The Malaysian Ministry of Health promotes the practice of monthly BSE for women above the age of 20 years and annual CBE by med- 1 The difference of mean total knowledge score was assessed using one-way ANOVA. 2 1 Malaysia ringgit (RM) = 0.28 USD. ical or paramedical personnel [2] . There is consistent evidence in the literature that CBE and mammography can reduce mortality due to early detection and treatment of breast cancer [25] . On the other hand, the effectiveness of BSE in reducing mortality is controversial since clinical trials [26, 27] did not find any evidence that practicing it is beneficial in reducing mortality. Instead, a higher rate of physician visits, increased level of anxiety and benign biopsies with consequent use of health resources were observed in women who were taught BSE [26] . However, some scholars argue that practicing BSE make women more 'breast aware' and consequently more liable to detect tumors since many breast tumors are discovered by women themselves [28] . In developing countries like Malaysia, where there is no nationwide population-based breast screening mammo graphy program [8] due to limited resources, BSE is considered to be a simple, inexpensive, noninvasive, and nonhazardous intervention, which is not only acceptable, cost-effective and appropriate, but also encourages women to take an active responsibility in preventive health [2] . Among the risk factor assessed in this study, family history of breast cancer was the most commonly identified risk factor, consistent with a recent cross-sectional study of knowledge and belief conducted among British women [15] . Similarly, women in the British study were unable to appreciate complex risk factors such as early onset of menses and late menopause. Our findings that older women had poorer knowledge of breast cancer risk factors and symptoms confirmed the previous studies in the USA [19] and Australia [22] . Women aged 55 and above in this survey had significantly less knowledge than those of younger age groups. However, in contrast to findings of Grunfeld et al. [15] , a majority of the respondents in our survey failed to recognize a painless breast lump as one of the symptoms of breast cancer. Recognizing the whole range of breast cancer symptoms is essential for early self-detection and treatment of breast cancer.
The vast majority of our study participants had correct beliefs about breast cancer management and its outcomes. They, however, had a negative perception of breast cancer treatment by considering it to be a long-term and painful process. The poor level of knowledge and lack of awareness about the screening tests can partly explain the delay in presentation of symptomatic breast cancer to a health care provider that is a common occurrence among Malaysian women.
The results of this survey suggest the need for educational programs as tools for improving the current knowledge of breast cancer, targeting women through the mass media and perhaps clinical settings. The programs should also emphasize the need for prevention of breast cancer by avoiding exposure to potential carcinogens such as frequent exposure to X-rays and cigarette smoke, and by promoting healthy diets that are rich in fiber and contain less saturated fat, in addition to physical exercise. Television, radio broadcasts and distribution of leaflets should be used to disseminate the required information pertaining to breast cancer. Although television and radio appear to be better media to reach a wider audience, their benefits may be limited only to people who have access to them. Available data suggest that people prefer to learn about cancer-related issues from their doctors and health organizations. Therefore, proper counseling should be done by health care providers within hospitals and clinics to improve breast cancer knowledge, and in this setting leaflets may be an effective tool. The primary goal is to improve the survival rate by promoting early detection and medical help-seeking behaviors among women. Figures in parentheses are percentages. SA = Strongly agree; A = agree; N = neutral; DA = disagree; SDA = strongly disagree.
Limitations of the Study
The generalizability of the findings from this study must be viewed within the context that this was a convenient sample that may be biased towards more educated, well-informed, and privileged socioeconomic status. Therefore, these findings may not necessarily reflect those of the general population. Nevertheless, an effort was made to ensure that people from all walks of life were well represented in the sample.
Conclusions
Women in Penang, Malaysia, generally had limited knowledge of risk factors and symptoms of breast cancer, particularly Indians in comparison to Chinese and Malay. Age, educational level and employment status significantly influenced breast cancer knowledge. Ethnicity, employment status, and educational level were the strongest predictors of breast cancer knowledge. This situation demands that awareness about breast cancer among the less educated and less privileged population should be improved through a planned and targeted program.
